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I High Speed Motor Driver for Fast Hair Dryer
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I Faster airflow to dry up your hair
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I Other Applications ...
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Vacuum Cleaner Leaf Blower juicer
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I Ultra High Speed BLDC Motor Driver Platform Introduction

Description:

This demo board is to demonstrate a high-speed fan driver technology,
aimed at hair dryer applications. Using senseless FOC control
algorithm, the speed can reach 110000rpm. Moreover, motor startup
within one second and stop within 200ms.

Advantages:
speed and current close loop control, over current protection, quick
start, small size and low cost

Features:

¢ High speed: Up to 110000rpm
e Quick Startup (0.6s)

¢ OCP, OVP

e Vin: 220Vac ~ 240Vac
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Block diagram of Ultra High Speed BLDC Motor Driver
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Main part list:

Suppliers |Part# Qty
KEMET [(PHE840MB6150MB10R17 (1
KEMET |[ESH107MO035AE3AA 1
Littelfuse [047601.6MRSN 1
Murata [CSTNE8BMO0OG520000R0 1
Panasonic|[ELC-12D102E 1
ST BAT41ZFILM 1
ST STTH1LOGA 2
ST STNGENGOM2 6
ST T1635T-8FP 1
ST STSPIN32F0601Q 1
ST VIPER122 1
ST LD1117833TR 1
ST TSV912 1
Defond [DSE-2216T-AWR71-01R (1
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I Three-phase Hairdryer FOC control mode
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I FOC Control Hardware block diagram
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I Three-phase current detection & amplification
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| Development Issue 1 — Layout Noise

> Sensorless FOC algorithm relies solely on curre|

independent £ £ £
Differential . \ > To Avoid any control issues, Need
Connections foP™ ™ o= R Vi Ly e ’
Current Sensing "<l3'-|§ ] .-<|3'|‘\ "<L:'+\ > Clean Auxiliary Power Supply DC Output
. L > Short, small loop of Main power lines
; > Independent Differential Connections
_l,, ﬁ Short, for current sensing,
- Small loo > no sharing of the signal ground,
OpAmp + Offset > avoid passing through high power circuits
3.3
500mV | :___ — /\_/
Voltage on R Shurt Voltage to be converted
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| Development Issue 2 — Control Loop Stability
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> To increase loop stability, Need
multiple trials & debug the following
loops:

> Current loop bandwidth (KP,KI)
= LT B, AR ER IR

> Speed loop bandwidth (KP,KI)
TRAE 71V Ao B A

> Observer Gain (G1 G2)& Wil 4%
ﬁﬁﬂifﬁ(@!?ﬂ{ﬁ% HERKEHEHR

> PLL bandwidth (KP,KI) RZ=RAH
)‘Q ’ i r& /I S i l'l} _Igr.l. U:Pfj ﬂiﬁ

ZHUH LR 5 B A SRR
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I Development Issue 3 — Slow Startup

POl i M 1.00s

> To avoid slow startup, Need
MCU with Strong Libraries

for
> Change the acceleration
; curves
A : > |ncrease bandwidth and
L AN :
o increase loop response
speed

> Reduce positioning and
open loop switching time
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I Fast Motor ON/OFF performance
1) 2)

 Start to full speed within - 1S * Motor speed drops from 110Krpm + steady state at 110KRPM
to zero within 200ms

= Start to full speed, then run in a steady
state, and finally quickly stop the whole
process waveform
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Evaluation kit and live demo video

Super-fast
hair-dryer
Demo Video
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Thank You
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